Current status and challenges associated with targeting mTOR for cancer therapy.
The phosphatidylinositol-3-kinase (PI3K)/Akt/mammalian target of rapamycin (mTOR) signaling pathway plays a critical role in the regulation of cellular growth, survival, and proliferation. Inappropriate activation of PI3K/Akt/mTOR signaling can promote a cellular environment that is favorable for transformation. In fact, dysregulation of this pathway, as a result of genetic mutations and amplifications, is implicated in a variety of human cancers. Therefore, mTOR has emerged as a key target for the treatment of cancer, particularly in the treatment of tumors that exhibit increased mTOR signaling as a result of genetic lesions. The immunosuppressant sirolimus (rapamycin) directly inhibits mTOR activity and suppresses the growth of cancer cells in vitro and in vivo. As a result, a number of sirolimus derivatives have been developed as anti-cancer therapies, and these compounds are currently under investigation in phase I-III clinical trials. In this review, we summarize the use of sirolimus derivatives in clinical trials and address some of the challenges associated with targeting mTOR for the treatment of human cancer.